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Let velocity at D for particle from A=n, for particle from B=u i ; then 
n 2 =v^-2gh,u i 2 =v 1 s -2gh. Now CH=hootA, GF=hootB. 

.-. EF=h ] /[QoV ! A+oot i B+2<iotA<iotB<iO8(0+<p)]=d. 
CG=ii/[_2GH 2 +2CF* -FF* ]=Pv/[cot 2 A +cot 8 .B-2coUcotBcos(0+?O]= I. 

.•. tanDGC=h/l=tanC, where 0=angle of projection of coalesced parti- 
cles at D. Also DE—hcosecA, DJWicosecB. 

_,__ w 2 cosec s A+« 2 cosec 2 .B-d 2 
.-. aosFDF= 01 _ ^ . = — -=cosZ>. 

2« J co sec Aco sec-B 

.-. cosD=sinAsinB— oosAgosBgos(0-\-<p). 

Let w=the velocity of the two particles after they coalesce. 

Then w^y'lu* +u* +2mm 1 cosD]. 

.-. Their path is y=xtanG— gx-/2to-ao^G. 

Ordinate of vertex =w 2 sin 8 G/2g. 

Latus rectum=— 2w 8 cos 2 O/0. 

Height of latus rectum above Z>=^-(sin s C-cos s C)=^-(l-2cos 2 C) =fr 

Height of latus rectum above plane of AB=h + lc. 

131. Proposed by F. P. MATZ, Sc. D„ Ph. D., Professor of Mathematics and Astronomy in Defiance College, 
Defiance. Ohio. 

If the distributed weight on the foundations of a building is Wlb./(feet) 2 , 
the foundations must be sunk D=( W/w)tan 4 (|?r— %4<) feet deep in earth of den- 
sity t«lb./(feet) 3 and angle of repose 4>. 

No solution of this problem has been received. 

132. Proposed by T. U. TAYLOR, C. E„ Department of Engineering, University of Texas. Austin, Tex. 

1. A parabola, whose axis is vertical, is described on the vertical face of a reservoir 
wall. If the vertex of the parabola is at the bottom of the wall, and the parabola inter- 
sects the surface in the points A, B, find the depth of the center of pressure of the water 
on the parabolic area ABO. 

2. In the same problem find the center of pressure on the area included between the 
horizontal line through 0, a vertical through B, and the curve OB. 

Solution by P. H. PHILBEICK, C. E., Lake Charles, La. 

The general formula for the center of pressure, is 

I j hxdxdy 

x = 

j Cjidxdy 

in which h is the depth of any point below the surface. 

Let be the origin, its depth being a, and the ordinate on the surf ace— h. 
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Let ij z =m 2 x be the equation of the curve. In this case we have, 

I (a—x)xdxdy I (a—x)x° dx 
00 ^0 r \ax\ -jag ~VL» a 

~ L|«^ -!«** Jo -7 "" 



/*a /'ma;? /"« 

I I (a—x)axay I (a— x)x* ax 

Therefore, the center of pressure is \a below the surface. 

(2). To find the center of pressure on the outer figure. We have 

J (a—x)xdxdy I (a— x)(h— mx* )xdx 



I (a—x)dxdy I (a—x)(b—mxk )dx 

«^ * ' «^o 

_ r iaix 2 — \amx* —bbx 3 +%mxZ -jo 
L ate— §awia;5 —^&c 2 +|waa;5 Jj 

But the curve gives h 2 =m 3 a or m—b/al . Substituting this value of m, 
and reducing, we have, x=\^a. Hence the depth of the center bf pressure=f |a. 

Also solved by G. B. M. ZERR, and T. T. DAVIS. 



DIOPHANTINE ANALYSIS. 

89. Proposed by J. H. DROMMOND. LL. B., Portland, Me. 

Showthatin2arH2«/ 2 -s s = o....(l), 
2x^+2z"-y i = u....(2), 
2«/ s - r 2z i! -a; s = a....(3), 
any two numbers and their sum and difference will satisfy the conditions. 

Solution by G. B. M. ZERR, A. M., Ph. D., Professor of Chemistry and Physics in The Temple College, Phila- 
delphia. Pa. 

Let2as ! +2y*-8 s =o s , 2x a - +2z°-tj i =t i , 2y° +2z- -x* =c* . 
Adding, 2r* + 2y»+aB*=f(a' +*«+«»). 
.-. «=±i|/(26* + 2c , -a*) > 

*=±Jl/(2a»+2&«-e»). 
Let J=(n + l)a, c=na. 

a ,c . -x . « 



.•.8=±-J-(2n+l),y=±-g-(n-l),* = ±-g-(» + 2). 



Solutions of problem 87 were received from H.S. VANDIVER, O. B. M. ZERR. J. H. DROMMOND, 
and H. C. WHITAKER; of problem 83. from O. B. M. ZERR, J. H. DRVMMOND, J. SCHEFFER, and H. 
O. WHITAKER. 



